The first derivative of intraventricular pressure (dp/dt) reflects the rate of development of tension in the myocardium and has been employed as an index of contractility. The peak dp/dt of left ventricular (LV) pressure in the normal heart is higher than the right ventricular (RV) peak dp/dt. It is not known whether this is related to the basic difference in the architecture of the ventricular muscle or to the disparity in wall thickness. Rushmer (1961) has demonstrated by cinefluorographic studies that the mechanism by which the two ventricles eject blood is different, and concludes that the architectural design of the right ventricle is ideally suited to the ejection of large volumes of blood with a minimal amount of myocardial shortening and is not conducive to the development of high intraventricular pressures; the left ventricle, on the other hand, was felt to be designed as a high-pressure pump. The essential architectural difference relates to the orientation of muscle fibres.
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In order to test the validity of these teleological explanations for anatomical differences, it would be necessary to test some parameters of ventricular function under circumstances where the function of the ventricles is reversed. Nature has provided precisely this situation in patients with complete transposition of great vessels, where the anatomical right ventricle faces the high pressure/high resistance systemic circuit and the anatomical left ventricle faces a pulmonary circuit that has a variable resistance. It was decided to study the ventricular pressures and their first derivative in cases of complete transposition of the great vessels with normally related ventricles, as shown by angiocardiography.
SUBJECTS AND METHODS
Seven patients with complete transposition are included in the present study. Their ages at the time of study varied between 6 months and 13 years. A diagnostic cardiac catheterization was performed with a No. 5 or No. 6 Lehman catheter. Estimations of oxygen content in the aorta, the two atria and ventricles, and the systemic and pulmonary veins were made in all cases. The pulmonary artery could be entered in only one case. Flow ratios were calculated from systemic and pulmonary arteriovenous oxygen differences. The oxygen content of the sample in the left ventricle has been assumed to be a reasonable approximation of that in the pulmonary artery. Oxygen saturations and contents were measured with a Wood Cuvette Oximeter and Van Slyke manometric analysis.
The pressures were recorded by Statham pressure transducers (P23Db). The pressures in the two ventricles were recorded through the same catheter, the two cavities being entered one after the other in rapid succession and always within less than three-minute intervals. The catheter tip was placed free in the cavity. An R-C differentiation circuit was used to record the first derivative of intraventricular pressure pulses (dpldt). These were recorded at the same sensitivity on an Electronics for Medicine DR-8 photographic recorder.
Measurements of peak pressures and peak dp/dt were made over one respiratory cycle and averaged. The peak systolic pressures are expressed as percentage ratio of one to the other, i.e. (LV systolic pressure/RV systolic pressure) x 100. The peak dp/dt of the two pressures was measured in mm. from the base line and also expressed as percentage ratio, i.e. (dp/dt LV pressure/dp/dt RV pressure) x 100.
Diagnostic angiocardiograms in both the right and left sides of the heart were performed at the end of the study.
RESULTS
The peak systolic pressures were identical in 2 patients with an associated large ventricular septal defect (VSD). In one other patient with a small R-R R-R P/S LV syst. dp/dt Case Associated LV pressure interval dp/dt RV pressure interval dp/dt flow RV syst. In 6 patients the pulmonary/systemic flow ratio was greater than one, varying from 1-4 to 3-3:1. In the one other with severe pulmonary stenosis, the ratio was 0-44:1. The pulmonary/systemic flow ratio in patients with complete transposition represents LV/RV stroke volume ratio. Thus, the LV stroke volume was greater than that of the RV in all cases but one. The results in the individual cases are summarized in the accompanying Table. The ratios of peak dp/dt of the two ventricular pressures also varied from 32 to 100 per cent. This ratio was well correlated with the ratio of peak systolic pressures. Thus, in 2 patients with equal peak systolic pressures in the two ventricles their peak dp/dt were also equal ( Fig. 1 ). In the remaining 5 patients in whom LV peak systolic pressures were lower than the RV, the peak dp/dt of LV pressures were also lower (Fig. 2) . A good correlation between the ratios of peak systolic pressures and the ratios of peak dp/dt in the corresponding ventricles was noted (Fig. 3) . Owing to the small number of patients, a statistical evaluation has not been attempted. However, it can be readily seen that the correlation is excellent in 5 and good in 2. No relation between the peak dp/dt of the pressures and the stroke volume of either ventricle was apparent. LV-.RV dp/dt Gleason and Braunwald, 191 derivative is observed followi acutely augment myocardia as administration of isoprer muscular exercise, and fo Acute changes in end-dias alterations in peak dp/dt, whi volume did not.
Though catheter-tip trans( and the ventricular pressure simultaneously in this study, of the peak dp/dt in the t% justified because the press through the same catheter at: intervals; the heart rates dur were comparable, suggesting t: in haemodynamics had occurr and furthermore, the results rather than in mm. Hg/sec., as only comparative assessment is attempted. 100%0/ However, despite this, the rate of pressure development (peak dp/dt) was lower in the LV than in the RV, suggesting that chronic volume load did not (r= +0 984) between the influence the rate of pressure rise in these patients. ;ystolic pressures and the This is in agreement with the observations of Gleason and Braunwald (1962) , who reported that the peak LV dp/dt was not different from normal in N patients with mitral and aortic incompetence.
) have defined an in-
The ratios of peak dp/dt in the two ventricles tility as "when from were in fair agreement with the ratios of peak ire or fibre length, the systolic pressures. Thus, in cases of complete rnal stroke work and transposition where the normal pressure relationship second. Implicit in of the ventricles is reversed, the peak rate of presrate of development of sure development is also reversed. As the inner reases".
architecture and shape of the ventricular cavities e the peak dp/dt of were identified by angiocardiography as being ve been studied both grossly normal, it appears that the peak dp/dt is not in man (Sarnoff and al., 1953, 1960 ; bear no constant relation to changes in peak dp/dt. 62). A rise in peak Gleason and Braunwald (1962) showed that following interventions that ing administration of isoprenaline, the peak dp/dt 1 contractility, such in the LV increases while the systolic pressure is aline, noradrenaline, unchanged. Conversely, following the administra-)llowing tachycardia. tion of methoxamine, a rise in peak systolic pressure ,tolic volume caused may be accompanied by a decrease in peak dp/ ile chronic changes in dt. As this is well established, the correlation noted in the present study is probably related to the ducers were not used relative thickness of the two ventricular walls. The s were not measured right ventricle in complete transposition of great a comparative analysis vessels chronically faces a higher pressure load than wo ventricles appears the left, and would be expected to develop a greater ,ures were measured wall thickness as a consequence (Sandler, A comparison of the first derivative of the intraventricular pressures has been made in 7 patients with complete transposition of the great vessels.
Where the peak systolic pressure relationships in the right and left ventricles were the reverse of those in normal hearts, the ratios of peak dp/dt were also reversed, the two ratios correlating well.
Thus, the peak rate of development of tension in either ventricle is related to the function of the ventricle in terms of pressure load, and is not predetermined by its embryological or anatomical identity.
It is suggested that the peak dp/dt is dependent on the myocardial thickness and not on chronic volume load or the architecture of the ventricular walls. 
